ABSTRACT Objective: to verify the effect of nursing appointment on cardiometabolic profi le of people with Diabetes Mellitus type 2. Method: randomized controlled trial, developed with 134 individuals chosen for two groups: intervention and control. The intervention consisted of three nursing appointments alternated bimonthly, with two phone calls, over fi ve months. The control group received usual care offered by the Health Unit. Data were collected through semi-structured interviews before and after the intervention, in addition to conducting laboratory tests. Results: after the intervention, a signifi cant difference was shown in the amount of glycated hemoglobin (p = 0.006) and in the systolic blood pressure (p = 0.031), which were higher in the control group. Conclusion: besides being low-cost and easy to develop on the monitoring routine of people with diabetes, the intervention performed infl uenced positively the biochemical profi le. Descriptors: Diabetes Mellitus; Nursing; Self-Care. Chronic Disease; Clinical Trial. RESUMO Objetivo: verifi car o efeito da consulta de enfermagem sobre o perfi l cardiometabólico de pessoas com Diabetes Mellitus tipo 2. Método: ensaio clínico controlado e randomizado, desenvolvido com 134 indivíduos sorteados para dois grupos: intervenção e controle. A intervenção consistiu em três consultas de enfermagem bimensais alternadas, com duas ligações telefônicas, ao longo de cinco meses. O grupo-controle recebeu os cuidados habituais oferecidos pela Unidade de Saúde. Os dados foram coletados mediante entrevistas semiestruturadas antes e após a intervenção, além da realização de exames laboratoriais. Resultados: após a intervenção, foi evidenciada diferença signifi cativa no valor da hemoglobina glicada (p=0,006) e da pressão arterial sistólica (p=0,031), que se mostraram mais elevadas no grupo-controle. Conclusão: a intervenção realizada, além de ser de baixo custo e de fácil desenvolvimento na rotina de acompanhamento da pessoa com diabetes, infl uenciou positivamente a melhora do perfi l bioquímico. Descritores: Diabetes Mellitus; Enfermagem; Autocuidado. Doença Crônica; Ensaio Clínico. RESUMEN Objetivo: comprobar el resultado de la consulta de enfermería sobre el perfi l cardiometabólico en personas con Diabetes mellitus tipo 2. Método: ensayo clínico controlado y aleatorizado, en el cual participaron 134 sujetos. Se los dividieron de forma aleatoria en dos grupos: intervención y control. La intervención consistió en tres consultas de enfermería cada dos meses alternados, con dos llamadas, a lo largo de cinco meses. El grupo control recibió los cuidados usuales de la Unidad de Salud. Se recolectaron los datos a través de entrevistas semiestructuradas, antes y después de la intervención, y de análisis de laboratorio. Resultados: después de la intervención, se observaron diferencias signifi cativas en el valor de la hemoglobina glicosilada (p=0,006) y de la presión arterial sistólica (p=0,031), que fueron más elevados en el grupo control. Conclusión: la intervención realizada, por ser de bajo costo y de fácil manejo en el acompañamiento de la persona con diabetes, infl uyó positivamente en la mejora del perfi l bioquímico.
INTRODUCTION
Diabetes Mellitus type 2 (DM2) is a disease with increasing incidence and worldwide prevalence of 8.3% (1) . Brazil is the fifth country in number of cases of DM2, with approximately 7,600,000 people affected (1) and 6.2% self-reported prevalence for adults (2) . If not controlled, this disease can lead to complications that, besides occasioning disabilities, it negatively influences quality of life and increases annual health care expenses (1) , being the cause of 5.3% of all deaths registered in Brazil (3) . Glycemic rate combined with inadequate lipid levels and blood pressure decompensation are the most involved variables in the etiology of DM2 acute and chronic complications. Although the control of these rates is essential to reduce the consequences of the disease in medium and long terms (4) , national data show that relative frequency of individuals with DM2 that present a satisfactory control of glycated hemoglobin (HbA1c) is only 27% (5) . The individual's behavior regarding the disease, therefore, must be the main focus of assistance, since inadequate habits of life and presence of comorbidities are among the factors that most affect glycemic decontrol (6) . Thus, over time, people with a chronic disease tend to abandon behavioral changes that are important to control the disease, which constitutes a challenge for health care planning (7) . To overcome such challenges, intervention studies have been conducted with people with DM, which involves telephone monitoring (8) , use of text messages (9) , and home visit (10) , and their results showed, in addition to a significant reduction in HbA1c levels, a possible positive influence on identifying barriers to self-care, on increasing knowledge about the disease, and on acquisition of healthy habits (9) (10) , also favoring glycemic (8) (9) (10) , lipid (8) (9) and blood pressure (9) controls. Most interventions were applied in a collective way, covering groups of people with DM. However, individual interventions with an emphasis on behavior change can generate best clinical results and quality of life, according to a study conducted in Denmark with 143 people with DM2 (11) . According to what has been stated, nursing appointment is considered an opportunity for nurses to act effectively on empowerment for self-care and for the healthcare improvement of DM patients, since it is significantly associated with glycemic control (8, 12, 13) . However, this activity is not implemented routinely in health services, as only actions related to history and evolution of nursing predominate (14) . A study conducted with 150 individuals with DM2, linked to a private health plan in a municipality in the North of Paraná State, showed that individual intervention consisting of two halfyearly nursing appointments intercalated by a telephone contact, resulted in significant positive effects on knowledge and quality of life and no significant positive effect on self-care (13) .
The profile of population with diabetes, marked by glycemic decontrol, originates from differences in the attention given by the health system to people in chronic conditions, as well as demands and health status of this population (6) . This indicates the need for nursing interventions that promote empowerment of people with DM2, in such a way that they can handle their own treatment and clinical management, reducing dependence on professional support and thus continuing with self-care and obtaining favorable clinical results.
In this context, the Attention Model for Chronic Conditions aims to reorganize activities in Primary Health-Care (PHC) concerning people with chronic conditions (6) , adopting the supported self-care as one of its premises (6) . Its differential is the professional attitude, which tends to ensure favorable conditions for co-responsibility, resulting in a greater autonomy of the health service user. This can be implemented by elaborating a self-care plan based on specific goals and needs of individuals, which include assessment, counseling, agreement, assistance, and monitoring (6) . Nursing appointment guided by supported self-care orients practice of assistance through three main points: appropriate clinical management of the chronic disease; necessary changes in lifestyle; and appreciation of emotional aspects of patients, including changes in their vision of future, or in the way they handle and face chronic condition and its adversities (6) . Such strategy has already proved to be effective to maintain the knowledge about the disease and its treatment (15) , although it still lacks studies that evaluate its effectiveness on individuals with DM2. With that in mind, the aim of this study is to verify the effect of nursing appointment on the cardiometabolic profile of people with DM2.
METHOD

Ethical aspects
Over the study development, all ethical recommendations regarding research with human beings have been followed. In this town, health service for people with DM within the PHC is not programmed, neither nursing appointments nor health education regular meetings are not performed. Assistance consists in carrying out medical appointments (by spontaneous demand), distribution of medicines (glyburide, metformin, and insulin) and supplies for application of insulin (syringes and needles), devices for glycemia monitoring (only for insulin-dependent individuals), and eventual lectures (usually once or twice a year), addressing hypertension and DM topics.
Population and sample
The population study covered 197 individuals with DM2 registered at the UBS. The inclusion criteria used were: DM2 diagnosis, age 40 or older, and be a town resident. On the other hand, the exclusion criteria were: presenting problems that would complicate or restrain verbal communication and/or going to the UBS. Regarding these criteria and the information provided by the health team, 27 individuals were excluded.
Sample size was calculated considering 170 eligible individuals, 1.9% standard deviation for HbA1c, as presented in another study (8) , 1% minimum detectable difference, 0.05 significance level (α), 0.80 test statistical power, and 10% sample loss possibility, which resulted in a sample with 134 individuals.
All the 134 individuals who would participate in the study were randomly selected and then randomized into Intervention and Control groups, by using the R Project software. For being an open study, all people involved were aware of the intervention protocol.
In the control group, there were five losses during the study: three individuals passed away (due to a car accident, cancer and a stroke). One of them moved out of the city and another one refused to participate in the second evaluation. In the intervention group, there was no loss.
Study protocol
After forming two groups, the leading researcher visited the 134 participants, occasion when she invited them to participate in the study, clarified details on its development, conducted interview for sociodemographic, anthropometric and clinical data collection, and made a schedule to collect biochemical exams, which were carried out in the laboratory accredited by the municipality. For the participants in the intervention group, the first nursing appointment on UBS was also scheduled during home visits.
The anthropometric and clinical measurements verified before and after the intervention were: abdominal circumference (AC), blood pressure (BP), weight and glomerular filtration rate (GFR). AC and BP were verified according to recommendation of the VI Brazilian Guidelines on Arterial Hypertension (16) . To measure weight, anthropometric scale was used, with capacity for 150 kilos. The tracking of the diabetic nephropathy represented by the GFR was performed by the Cockroft-Gault equation: WC = (140 -Age) x Weight x (0.8 female) /Plasmatic creatinine x 72. The result classifies the GFR into normal (≥ 90), discrete reduction of Glomerular Filtration Rate (GFR) (60 -89), moderate reduction of GFR (30 -59), severe reduction of GFR (15 -29) , and kidney failure (< 15) (17) . The leading researcher carried out the intervention from June to October 2014, which included three nursing appointments bimonthly, intercalated by two telephone calls. Nursing appointments had an average duration of 60 minutes and were carried out having the self-care support as referential. It is worth mentioning that, during the intervention period, the participants of both groups continued to receive the usual treatment at the UBS.
The professional performance during the intervention aimed at motivating/sensitizing people with DM2 about the clinical management of the disease, considering actions already carried out by them, necessary changes in lifestyle and emotional aspects that directly influence the glycemic control.
During the appointment, blood pressure and capillary glycemia were measured. Besides, perception of individuals was investigated regarding the chronic disease and major difficulties or problems related to changes in life habits, to keep it under control. After that, individuals were asked to choose one of these problems/difficulties and suggest some actions to get around them. From this point, a goal related to the problem chosen was established to be reached until the next appointment.
Identification of problems and establishment of actions/ goals so that individuals achieve them alone are some of the precepts of supported self-care, therefore, varying according to the need of each individual. Some of the main goals listed by participants were: weight loss, regular practice of physical activity, reduction of stress and of the continuous desire to eat something sweet.
On the next two appointments, when established goals were achieved, individuals were asked to choose another problem and indicate possible actions to solve it. Thus, a new goal was established to be added to the previous one. When not achieved, the initial goal was renegotiated based on difficulties experienced, motivation, willingness and interest of the individual. In such cases, a new goal has not been established.
It should be highlighted that, over the second appointment, the authors presented, discussed and delivered to the participants a folder they prepared containing information on eating habits (kinds of food recommended, allowed and to be avoided), acute complications, such as hypoglycemia and hyperglycemia (definition, symptoms, causes and indicated behaviors), major chronic complications (signs and symptoms), and care for disease control -importance of physical activity, care with feet and regular follow-up with health professionals. For insulin dependents, another folder was presented, discussed and delivered with information on storage, conservation and insulin transportation, proper use and disposal of syringes and needles, as well as care in the administration of insulin -application turn.
At the end of the third nursing appointment, participants received a request for new biochemical tests, with a collecting schedule after thirty days. On such occasion, the participants were informed that, within 30 to 45 days, a member of the research group would look for them at their residences to re-apply the questionnaires used in the beginning of the study.
The same nurse responsible for the nursing appointments made the telephone calls, aiming to follow the goal agreed during the appointment, know the expectations for the next appointment, solve doubts and assist participants on difficulties related to the agreed goal.
When an individual did not attend the nursing appointment on the scheduled day, a new appointment was booked to happen in a maximum period of 15 days. Regarding telephone contacts, up to three attempts were given, considering availability reported at the beginning of the study. At the end of the fifth month, those who passed through three nursing appointments and received two phone calls were
Randomized individuals in the control group received the usual UBS follow-up and were evaluated during the beginning and six months after the study, with biochemical tests previously scheduled.
We highlighted that, after the second evaluation, in order to minimize differences in potential benefits offered to members of the intervention group, general guidelines about the disease and self-care were offered to members of this group, and the folders elaborated by the researchers were delivered to them.
Laboratory tests performed are the ones which integrate the follow-up routine of DM2 patients, according to the Brazilian Primary Care Notebook (17) : plasmatic glycemia, HbA1c, lipid profile, urea and creatinine. Two copies of the test results were printed, one given to the patient and the other filed in the UBS medical record after their values have been registered in a MS Excel spreadsheet for research purposes.
Analysis of results and statistics
The data was initially entered in Microsoft Office Excel 2010 spreadsheets and subsequently transferred to the IBM SPSS ® statistical program version 20. At the beginning of the study, to verify whether the groups were homogeneous concerning the analyzed variables, the Pearson Chi-square test has been applied, which did not pointed out significant differences, an occurrence that enabled comparisons.
Afterwards, distribution of data through the KolmogorovSmirnov test was checked, which is carried out for independent and related samples. Then, we used the Student's t-test (for variables with normal distribution) to compare independent samples and the Mann-Whitney (for variables with abnormal distribution). In addition, for comparisons between related samples, we used the paired t-test (variables with normal distribution), and the Wilcoxon (variables with abnormal distribution). In all tests, the level of significance was established when p ≤ 0.05.
RESULTS
Most of the 134 participants were white (80.9%), aged between 40 and 69 (73.6%), had a spouse (71.3%), were female (68%), had an income up to two minimum wages (57%) and had less than four years of education (54%). We also identified that 47.1% had the disease diagnosis for more than 10 years and 22% already had complications.
Six months after the beginning of the study, when the two groups were compared, a statistically significant difference was evidenced regarding HbA1c and systolic blood pressure, which were higher in the control group (Table 1) . Furthermore, in the intergroup comparison, at different moments (initial and final), the participants of the intervention group presented positive changes for all variables, except triglycerides, while in the control group, most changes presented were negative, as there was an increase in means and medians of anthropometric (weight and AC) and biochemical (HDL, total cholesterol and GFR) variables.
Furthermore, it was shown that glucose and creatinine levels for both groups significantly reduced, although reduction was greater for those who participated in the intervention.
DISCUSSION
The nursing appointment based on supported self-care, associated with telephone monitoring, when compared with usual monitoring performed in the study scenario, presented a positive effect in relation to the HbA1c variable and the systolic blood pressure. Results of meta-analysis performed through clinical trials showed that construction of shared care between professional and patient is a much more effective strategy to control glycemic levels and for the disease self-management, when compared with traditional strategies, guided only by professional orientations (18) . The 1.5% average and significant reduction of HbA1c, presented by individuals of the intervention group, is consistent with results presented by meta-analysis of randomized studies used to evaluate the effectiveness of interventions in the disease management by individuals themselves (19) . Although the mean of HbA1c for the intervention group has not evolved to indicative levels of good glycemic control, we highlight the consolidated fact in the literature, that for each 1% absolute reduction in the HbA1c mean, there is a 37% reduction of risk of microvascular complications and a 32% reduction of risk of any complication related to DM2 (20) . The fact of establishing concrete goals, based on the possibilities of participants and on plausible clinical results, in addition to allow patients to know more about parameters that indicate cardiometabolic control and to know better about possibilities of disease management, still favors engagement with self-care practices.
Body weight is an important factor to achieve glycemic control, in such a way that 5% to 10% of weight loss can significantly improve glycemic control and bring beneficial effects regarding other comorbidities (21) . Significant reduction of weight (1.69 kg on average) and of AC evidenced among members of the intervention group is highlighted when we notice that in the control group, there was weight gain -2.3 kg on average. This result corroborates the study about people with DM2 in Germany, in which guidelines related to healthy lifestyle were given for 12 weeks and significant weight reduction was verified only among members of the intervention group (1.9 kg) (22) . In this study, the participants of the intervention group also showed a reduction not statistically significant of some laboratory parameters, such as LDL, total cholesterol, urea and glomerular filtration rate. However, such reductions are important from the clinical point of view, and may interfere in the disease prognosis. A reduction not significant of such parameters was also identified in a study that compared effectiveness between collective and individual interventions and showed improvement of clinical data for individual intervention participants (11) . Finally, it was observed a reduction on pressure levels among participants of the intervention group, both in intergroup and intragroup comparisons. This result may have been influenced, as already observed in another study, by weight reduction (21) , although it is not significant when compared with the control group. These results allow us to infer that participants of a monitoring program that stimulates self-care feel supported and motivated to implement some care, such as promoting change in life habits and greater adherence to the treatment, whether with or without medication.
Positive results observed from clinical and statistical point of view, probably are related to the use of supported self-care as a reference to conduct nursing appointment, as it allowed individuals to elect factors that, in their perceptions, needed changes with great emphasis on eating habits. In this sense, it is important to highlight that, in general, DM2 overweight patients, receive prescriptively general guidelines aimed at reducing food ingestion and about importance of regular practice of a physical activity, sometimes disregarding interest and availability of individuals to fulfill the goals established (23) (24) . This situation often happens due to limitations of professionals regarding their search for new perspectives for clinical practice and for recognition of bond importance and qualified listening during care, so that the proposed changes would have significance for the individuals (23) . Thus, individualized support and guidance allow construction of change strategies that have meaning for individuals, which favors motivation to change behavior, similar to what has been identified in a study carried out in a health company in a municipality of Paraná, which pointed out a positive impact of individualized follow-up by a nurse focused on selfmanagement and disease control (13) . Therefore, effective treatment of chronic diseases such as DM2, requires a new reading and readaptation of system and health care model, since people who get sick chronically demand regular and extensive contact during treatment, for their involvement and active participation in the process of identification problem and decision making (25) .
Study limitations
Despite the findings, some limitations can be pointed out, such as impossibility of attaching positive effect exclusively to the intervention, since this was carried out by a single professional, who may have specific interpersonal skills that favored the positive result accomplishment. Another limitation was the lack of monitoring on possible interactions between the participants of both groups.
Study's implications and implications for practice
Results found demonstrate that it is essential to think about assistance practice offered to people with DM2 on primary health care and evidence some needs such as: working with scheduled demand, with focus and incentive on self-care and on preparation of people for managing their own disease.
These actions are important because the actual assistance model has not been able to reduce DM2 prevalence nor its complications.
In this context, the importance of this study stands out for nursing practice, since self-care and self-management of DM2 can be positively impacted by its actions. Therefore, we reaffirm the need for nurses to act as facilitators and promoters of the empowerment of individuals regarding the disease, enabling them to make decisions related to control and treatment and, this way, delay emergence of complications and have a better quality of life.
CONCLUSION
As a conclusion, nursing appointment based on supported self-care, associated with telephone monitoring, produced a significant reduction on HbA1c levels and on systolic blood pressure.
Intervention strategies such as this one need to be planned and used by health teams, as they have low cost and can be associated with regular care and performed in the assistance for people with DM2. Focus on supported self-care can become an effective tool for the construction of a bond and a stimulus for the individual's autonomy. To do it so, it is necessary to invest on professional education, so that nurses can assist supported self-care, since it can improve assistance provided to people with DM2, favor their quality of life and qualify nurses' work. 
